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INTEGRATED ENVIRONMENTAL CONTROL:
THE EXPANDING MATRIX
By
LAKSHMAN GURUSWAMY*

Professor Guruswamy addresses the configuration of forces creating global 'warming, and canvasses the action necessary to deal
with this challenge. He identifies key reasons accounting for the
failure of the United States to take adequate measures to control
emissions of carbon dioxide at the national level, and for resisting
internationalattempts to do so. Guruswamy argues that the problem of global warming should be dealt with within the framework
of Integrated Environmental Control (IEC)-a radical approach
to pollution prevention and modification of product demand. He
reasons that by encompassing energy policy within the matrix of
pollution control, IEC will promote the formulation of strategies
that avoid the primary cause of global warming: fossil fuel
dependence.
I.

INTRODUCTION

The international community is at an impasse. On the one
hand, climatic change presents the gravest configuration of environmental problems the world has faced.' Responding to this cri* Professor of Law, University of Arizona.
1. This Article will not review the evidence concerning the existence, the import, or the gravity of global warming. It will accept the overwhelming consensus,
officially subscribed to even by the United States, that the accumulation of trace
gases can cause global change. For a review of the scientific evidence, see generally
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, CLIMATE CHANGE:

THE IPCC SCI-

(J.T. Houghton et al. eds., 1990) [hereinafter

THE IPCC SCI-

ENTIFIC ASSESSMENT

ENTIFIC ASSESSMENT];

INTERGOVERNMENTAL

PANEL ON CLIMATE CHANGE, CLIMATE

CHANGE: THE IPCC RESPONSE STRATEGIES (1991) [hereinafter THE IPCC RESPONSE
STRATEGIES]. See also INTERNATIONAL COUNCIL OF SCIENTIFIC UNIONS, SCIENTIFIC
COMM. ON PROBLEMS OF THE ENV'T, THE GREENHOUSE EFFECT, CLIMATE CHANGE,
AND ECOSYSTEMS (B. Bolin et al. eds., 1986) [hereinafter THE GREENHOUSE EFFECT]; E. EL-HINNAWI & M. HASHMI, THE STATE OF THE ENVIRONMENT, A UNEP
REPORT (1987); ROYAL COMM'N ON ENvTL. POLLUTION, TENTH REPORT: TACKLING
POLLUTION, EXPERIENCE AND PROSPECTS (1984) [hereinafter RCEP No. 10]; UNITED
NATIONS ENV'T PROGRAMME ET AL., REPORT OF THE INTERNATIONAL CONFERENCE ON
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sis, the United Nations, acting on behalf of the international community, has proclaimed that an "effective" international
framework treaty on global warming should be signed at the
Earth Summit in Brazil in June 1992.2 On the other hand, the
United States objects to significant reductions of carbon dioxide
emissions, arguing that an emerging international consensus views
the costs of substantially reducing carbon dioxide as outweighing
the benefits.3
It is clear that any remedial measures need to be internationally agreed upon and applied, and must include the United
States. Yet the United States leads opposition to any treaty regime attempting to set time tables for specific reductions of carbon dioxide.' In marked contrast, many other industrial countries, while not embracing the deep reductions called for by the
IPCC, many industrial countries are willing to go much farther
than the United States and stabilize carbon dioxide emissions,
holding them to 1990 levels by the year 2000.5 Other nations are
THE ASSESSMENT OF THE ROLE OF CARBON DIOXIDE AND OF OTHER GREENHOUSE
GASES IN CLIMATE VARIATIONS AND ASSOCIATED IMPACTS (1986). For a discussion of
the U.S. admission that energy pollution causes global warming, see U.S., Western

Europe Reach Compromise on Dealing with Greenhouse Effect Gases, 13 Int'l
Env't Rep. (BNA) 479 (Nov. 21, 1990); ARIZONA DAILY STAR, Aug. 31, 1990, at 7.
2. PROTECTION OF GLOBAL CLIMATE FOR PRESENT AND FUTURE GENERATIONS OF
MANKIND paras. 1, 7, UN Doc. A/ RES/45/212 (1990).
3. Frances Caincross, Survey: Energy and the Environment, ECONOMIST, Aug.
31, 1991, at 28.

4. The United States has consistently refused to agree to specific limits or
timetables. The most recent refusal was expressed at the formal negotiations,
within the Intergovernmental Negotiating Committee for a Framework Convention on Climate Change at Nairobi, on September 9 and 10, 1991. Money, U.S.
Position Remain Barriers for Accord on Climate Change, 14 Int'l Env't Rep.
(BNA) 502 (Sept. 25, 1991); see also William K. Stevens, At Meeting U.S. is
Alone on Global Warming, N.Y. TIMES, Sept. 10, 1991, at B5. This was preceded
by similar positions within the Intergovernmental Panel on Climate Change
(IPCC), and at numerous conferences. Some of these were the Toronto Conference
in June 1988, the Hague Conference in March 1989, the G-7 Summit in July 1989,
the Noordwijk Ministerial Conference in November 1989, and the Bergen Ministerial Meeting in May 1990. For a useful summary of these meetings and the declarations they made, see David A. Wirth & Daniel A. Lashof, Beyond Vienna and
Montreal-MultilateralAgreements on Greenhouse Gases, in WORLD RESOURCES
INST., GREENHOUSE WARMING: NEGOTIATING A GLOBAL REGIME 13, 16-18 (1991),
5. These include Australia, Belgium, Canada, the European Communities, the
European Free Trade Agreement, Japan, Netherlands, and the United Kingdom.

Unilateral Efforts to Reduce Greenhouse Gases, 14 Int'l Env't Rep. (BNA) 120
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even willing to undertake subsequent reductions up to twenty or
thirty percent.6
The increasing use of the atmosphere as a sink for massive
emissions of carbon dioxide and other trace gases offers a classic
example of the tragedy of the commons. Even the most impressive unilateral or regional action to reduce carbon dioxide emissions could be wiped out by the actions of the United States. For
example, the Commission of the European Community (EC) is
considering a proposal for a carbon tax.' If this proposal were to
become law, carbon dioxide emissions within the EC could be reduced twenty to thirty percent by 2010. Unfortunately, any such
reductions will be canceled by present U.S policies that forecast a
thirty-nine percent increase in carbon dioxide from coal burning,
amounting to a U.S. increase of 828 million tons, over the next
twenty years." Thus, the EC's incentive to act appears to be undercut by the United States, and this is precisely the argument
employed by those opposing a carbon tax.
The intransigence of the United States could be even more
damaging at the global level. Even if a "framework treaty" is
signed in Brazil, the strategy of the United States will ensure that
it will not contain any meaningful legal obligations. At times, a
hortatory declaration can be an innocuous, even marginally helpful, device that plasters over an unwillingness to act decisively.
Yet, for those who see the need for dramatic action empty, palliative declaration that lulls nations into a sense of complacency
could be counterproductive, leaving countries with the false impression that they have achieved something.
This Article addresses the absence of effective consensus or
policies limiting global warming primarily in the United States.
The Article offers two interconnected reasons for the lack of progress: the absence of an accurate diagnosis of global warming and
the lack U.S. domestic laws dealing with global warming. It also
(Feb. 27, 1991).
6. These countries include Australia, Austria, Denmark, Germany, Italy, Luxembourg, Netherlands, New Zealand, and Norway. Id.
7. Battle Looming Over Energy Tax Commission is Expected to Propose this
Month, 14 Int'l Env't Rep. (BNA) 481 (Sept. 11, 1991)
8. Growth in U.S. Energy Use Could Cancel European Efforts to Cut Fuel,
14 Int'l Env't Rep. (BNA) 487 (Sept. 11 1991) (citing U.S. DEP'T oF ENERGY, ANNUAL OUTLOOK FOR U.S. COAL (1991)).
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offers a remedial strategy based on integrated environmental control (IEC).9 The remedial approach does not offer a panacea for
all the difficulties confronting action limiting global warming. IEC
does, however, point a way forward that avoids significant pitfalls

besetting the present endeavors.
The first reason for lack of progress in addressing global
warming stems from the flawed diagnosis of global warming. Climate change admittedly is an unprecedented multimedia pollution problem that affects atmospheric, aquatic, and terrestrial environments. Its complexity and magnitude, however, should not
camouflage the fact that global warming is essentially a problem
of pollution caused by energy generation, transportation, and use.
The phenomenon of global warming should have removed the miasma obscuring the link between energy and pollution, illuminated the bared nexus between energy and the environment, and
shocked the United States into taking a fresh look at energy
pollution.10
Unfortunately, the enormity of the problem has misled the
United States into analyzing global warming as if it lay beyond
9. I have rebaptized the strategic and comprehensive version of Integrated
Pollution Control (IPC) as Integrated Environmental Control (IEC). IPC is discussed in Lakshman Guruswamy, The Case for Integrated Pollution Control, 54
LAw & CONTEMP. PROBS. (forthcoming 1991); Lakshman Guruswamy, Integrating
Thoughtways: Re-Opening of the Environmental Mind?, 1989 Wis. L. REV. 4631
[hereinafter Integrating Thoughtways]; Lakshman Guruwamy, IntegratedPollution Control: The Way Forward, 7 ARIz. J. INT'L & Comp. L. 173 (1990) [hereinafter The Way Forward];THE CONSERVATION FOUND., NEW PERSPECTIVES ON POLLUTION CONTROL: CONTROLLING CROSS-MEDIA POLLUTANTS (1984) [hereinafter CRossMEDIA POLLUTANTS]; THE CONSERVATION FOUND., STATE OF THE ENVIRONMENT: AN

ASSESSMENT AT MID-DECADE (1984); The Conservation Found., The Environmental Protection Act, Second Draft (1988); BARRY RABE, FRAGMENTATION AND INTEGRATION IN STATE ENVIRONMENTAL MANAGEMENT (1986); INTEGRATED POLLUTION

CONTROL INEUROPE AND NORTH AMERICA (Nigel Haigh & Frances Irwin eds., 1990)
[hereinafter Haigh & Irwin]; U.S. NAT'L RESEARCH COUNCIL, MULTIMEDIA APPROACHES TO POLLUTION CONTROL: A SYMPOSIUM PROCEEDINGS (1987); NATIONAL
ACADEMY OF PUBLIC ADMIN., STEPS TOWARD ASTABLE FUTURE (1984). In the United

Kingdom, the Royal Commission on Environmental Pollution (RCEP) emerged as
the leading advocate for an integrated approach. See ROYAL COMM'N ON ENVTL.
POLLUTION, BEST PRACTICABLE ENVIRONMENTAL OPTION REP. No. 12 (1988); ROYAL

COMM'N ON ENVTL. POLLUTION, MANAGING WASTE: THE DUTY OF CARE, REP. No. 5
(1976); see also DEPARTMENT OF THE ENV'T, UNITED KINGDOM, INTEGRATED POLLUTION CONTROL (1988).
10. Lakshman Guruawamy, Energy and Environmental Security: The Need
for Action, 3 J. ENVTL. L. 209 (1991).
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the pale of pollution. This mistake has resulted in a search for
solutions that largely ignore the principles governing pollution.
This erroneous approach has spawned a clutch of descriptive and
prescriptive errors. The remedial thrust of this Article seeks to
correct these errors by arguing that global warming should be
treated as a problem of energy pollution within the analytic of
IEC herein expounded. The fact that global warming is a particularly egregious and difficult case of pollution is not a compelling
reason for exempting global warming from the IEC analytic.
IEC confronts the subject of energy pollution, traces its
sources to the web of decision making surrounding the energy sector, and argues that the most satisfactory method of dealing with
energy pollution is based on an integration of energy and environmental policies. An examination of the sources of pollution, enmeshed within the milieu of socioeconomic decision making,
makes manifest the interlocking and inseparable nature of these
two worlds. 1
There can be no doubt about the profound implications of
applying the analytic of IEC to the sources of energy pollution.
To the extent that fossil fuels are the cause of energy pollution,
the analysis will pose excruciatingly difficult questions about our
continued reliance on cheap and abundant energy derived from
fossil fuels. The importance of massive reservoirs of inexpensive,
usable energy cannot be overestimated. The colossal array of activities required to satisfy the demands of modern society for
creature comforts is fuelled and powered by cheap and abundant
energy. Indeed it is almost a truism that the most important reason for the unprecedented prosperity and luxurious life-style of
the developed world is the availability of inexpensive and abundant energy,12 primarily derived from the combustion of fossil
fuels.
The Article will then ratiocinate the case for IEC from the
baseline recently established by the Pollution Prevention Act of
1990 (PPA),' and the current Administration's strong endorse11. WORLD COMM'N ON ENV'T AND DEV., OUR COMMON FUTURE 310-11 (1987).
12. BARBARA WARD & RENE DuBos, ONLY ONE EARTH: THE CARE AND MAINTE-

(1972)
13. Pub. L. No. 101-508, §§ 6601-6619, 104 Stat. 1388, 1388-321 to 1388-327
(codified at 42 U.S.C.A. §§ 13101-13109 (West Supp. 1991)).

NANCE OF A SMALL PLANET 9-10
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ment of risk assessment and risk management. 1' The PPA is a
relatively unremarked piece of legislation that constitutes an important, even critical step in our legislative history, and embodies
significant features of IEC such as control at the source and preventive environmental action. Admittedly, it is flawed by its narrow vision and lack of implementing strategies. However, it provides a baseline from which to approach energy pollution
problems. Similarly, risk management sets priorities among the
pollution risks, and chooses the appropriate reduction action for
the selected risks. In doing so risk management confluences with
IEC.
The second reason for the skewed path taken by negotiations
for a global warming treaty turns on the absence of satisfactory
national laws and policies dealing with global warming. The
global warming negotiating process confirms the thesis that in
matters critically affecting nations, international lawmaking cannot be divorced from national lawmaking. Changes in national
laws and policies dealing with global warming are a vital step in
the creation of international laws and standards. 15
Among the nations of the world, the United States is the
leading contributor to greenhouse gases. With five percent of the
world's population the United States produces twenty percent of
the greenhouse gases that cause global warming,16 and almost
alone among the industrial nations, has opposed treaty provisions
obligating specified emissions reductions.' 7 Thus, attempts to
limit global warming should begin with the United States. This
Article contends that treating global warming as a pollution problem will open thoughtways toward finding U.S. solutions to the
problem of global warming. If the United States is persuaded of
the need to take national action limiting climatic change, based
14. U.S. EPA, UNFINISHED BUSINESS: A COMPARATIVE ASSESSMENT OF ENVIRONMENTAL PROBLEMS (1987); SCIENCE ADVISORY BD., U.S. EPA, REDUCING RISK:
SETTING PRIORITIES AND STRATEGIES FOR ENVIRONMENTAL PROTECTION (1990); Wil-

liam Reilly, Taking Aim Toward 2000: Rethinking The Nation's Environmental
Agenda, 21 ENVTL. L. 1359 (1991).
15. Lakshman Guruswamy, Global Warming: Integrating United States and
InternationalLaw, 32 ARIZ. L. REV. 221 (1990)
16. U.S. EPA, Policy Options for Stabilizing Global Climate: Executive Summary, Draft Report to Congress 41 fig. 10 (Daniel A. Lashof & Dennis A. Tirpak
eds., 1990)
17. See supra note 4 and accompanying text.
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on IEC, domestic roadblocks will be removed, opening the way for
this country to take the vanguard in negotiating a global treaty.
By adopting an approach based on IEC the United States will
establish an analytic and instrument for the correct diagnosis of
global warming, while also creating domestic responses- that could
be integrated with international lawmaking.
This Article will begin by briefly reviewing the shortcomings
of fragmented pollution controls that prevail today. It will then
sketch the nature of IEC, and conclude by pointing to how it
might be applied to energy pollution. The recently concluded National Energy Strategy (NES) could have, but did not, adopt an
analysis based on IEC. A discussion of those aspects of the NES
that offer a counterpoint to IEC are woven into the fabric of the
discussion. The actual application of IEC is an empirical exercise
that cannot be attempted in these pages. At this stage it is, possible only to demonstrate the relevance and importance of the
analytic.
II.

INTEGRATED ENVIRONMENTAL CONTROL

A.

Failuresof the Existing System

Decision making is fragmented under existing environmental
laws, policies and institutions in three ways. First, with a few
striking exceptions,1 8 environmental law and policy treats air,
water, and land as separate and distinct environmental media.
Second, governmental institutions charged with formulating and
implementing environmental and natural resource protection policy are separated from those institutions charged with formulating and implementing economic and development policy. 1' Economic and developmental policies and decisions often are
determined on the basis of criteria impervious to the environmental significance and impact of these policies. Economic and environmental decision making functions within closed, not integrated, decision processes. The overarching pale of fragmentation
that subsumes the first and second of these dominant shortcomings, also encompasses aspects, of the third.
18. Especially the National Environmental Policy Act, 42 U.S.C. §§ 43214370c (1988).
19. John'Atcheson, The Departmentof Risk Reduction or Rishy Business, 21
ENVn. L. 1378, 1402-03 (1991).
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Third, environmental policy focuses on the effects rather
than the causes of pollution on the principle of "pollute and
cure."' 0 Based on the theory that stringent laws would compel
technological measures that interdict pollution, the focus is on
the "effects" not the "causes" of pollution. Environmental considerations are not considered ex ante but relegated to ex post determinations by comparatively powerless environmental agencies
with narrow mandates and restrictively defined remits.
The fragmented approach, common to the three enumerated
features, ignores two critical facts. First, it ignores the ecological
fact that air, water, and land are interrelated parts of a single
environment. Ecological reality demands that pollution problems
are dealt with in a holistic rather than discrete or fragmented
manner.2 1 Second, a fragmented approach glosses over the crucial
fact that it is necessary to look beyond the immediate effects of a
particular industrial process resulting in pollution to its underlying causes originating in antecedent societal preferences for the
products created by that process.
Humankind engages in a staggering range of domestic and
industrial activities to create the high quality of life we enjoy.
These activities produce physical, chemical, and biological
changes in raw materials and minerals of various kinds, even nature, to create desirable products-from motor cars to air conditioning, from razor blades to food. We use energy for heating and
cooling, as well as air, land, and water transportation. We use
chemicals (pesticides, fungicides, and insecticides) for producing,
sanitizing, and preserving food. We use a variety of luxurious
materials to build our houses, furnish our homes, and produce
cars, boats, and clothing.
Massive quantities of wastes or residuals are the by-products
of manufacturing and other activities essential for today's living."
20. WORLD COMM'N ON ENVT AND DRV., supra note 11, at 310-11; William D.
Ruckelshaus, Energy, Environment and Development, in ENERGY: PRODUCTION,
CONSUMPTION AND CONSEQUENCES 205, 206 (John L. Helm ed., 1990).

21. Haigh & Irwin, supra note 9; The Way Forward,supra note 9; Integrating Thoughtway8, supra note 9.
22. See MAYNARD HUpSCHMIDT wr AL., NATURAL SYSTEMS AND DKVELoPMENT
73-113 (1983); ALLEN V. KNEESE & BLAIR T. BOWER, ENVIRONMENTAL QUALrrY AND
RESIDUAL MANAGEMENT 1-9 (1979); JULIAN LOWE Er AL., ToTAL ENVIRONMENTAL
CONTROL (1982); LEONARD ORTOLANO, ENVIRONMENTAL PLANNING AND DECISION
MAKNG 25-34 (1984); Allen V. Kneese, Pollution and a Better Environment, 10
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Matter and energy are neither created nor destroyed. They are
merely transformed. Most of the creature comforts of modern living that we take for granted give rise to enormous quantities of
wastes, residuals, and pollutants. Goods are dispensed with long
before the expiration of their useful lives and replaced with new
and different goods. We appear to be inexorably locked into this
profligate cycle of waste.
Pollution signals nature's inability to assimilate or transform
the wastes we generate. These wastes need to be transformed into
benign forms lest they inflict lasting injuries on humans and the
environment. Nature can deal with some of these wastes, but not
all of them. Typically, our response to pollution in the air, for
example, is to move the pollution to another place; limitations on
discharges into air, while correcting the immediate pollution
problem within that medium, often do little more than shift the
pollution from air to land without recognizing the adverse impact
of transferred pollution.
These transfers can create even greater problems in the medium to which they are moved. Thus, control technologies aimed
at achieving specific limits to pollution generate new streams of
residuals that have adverse effects on other media. This is evidenced by the massive quantities of sludge created by existing
pollution controls. For example, EPA requires the use of scrubbers in smokestacks pursuant to provisions of the Clean Air Act
aimed at reducing sulfur dioxide.' s Huge quantities of lime, limestone solution, and water are sprayed on exhaust gases as they flow
up power plant smokestacks. Sulfur dioxide in the gas reacts with
the spray and forms a solution from which sulfur dioxide is later
removed, strained, and disposed of in the form of sludge.24 EPA
estimates that three to six tons of scrubber sludge may be produced for each ton of sulfur dioxide removed from the flue gas. 5
ARiz. L. Ruv. 11 (1968).
23. The Clean Air Act provided that new coal-fired electricity generators
should use "the best technological system of continuous emission reduction...."
42 U.S.C. § 7411 (1982), amended by Clean Air Act Amendments of 1990, Pub. L.
No. 101-549, secs. 108(e)-(g), 302(a)-(b), 403(a), 104 Stat. 2399, 2467, 2574, 2631
(codified at 42 U.S.C.A. § 7411 (West Supp. 1991)). EPA has determined that this
necessitates the use of scrubbers. 40 C.F.R. § 52.741 (1990).
24. See Bruce A. Ackerman & William T. Hassler, Beyond the New Deal:
Coal and the Clean Air Act, 89 YAIz L.J. 1466, 1481 n.56 (1979/80).
25. CROSS-MEDIA -POLLUTANTS, supra note 9, at 8-9.
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Consequently, the sulfur dioxide problem in the air is replaced
with a sludge disposal problem. Municipal wastewater treatment
and sewage treatment plants also produce large quantities of
sludge. Some of this sludge contains toxic substances" that are
nondegradable and bioaccumulable. In all, it is estimated that
2
over 118 million metric tons of sludge are produced annually. 7

Direct transfers are compounded by indirect transfers resulting from physical, chemical, and biological forces."s Physical
processes include leaching, volatilization, and deposition.2 ' The
problems caused by depositions are illustrated by acid rain. 0 In
the Chesapeake Bay, where excessive nutrients, including nitrogen, are a major problem, twenty five percent of the nitrogen generated by human activity reaches the Bay through the atmosphere. The atmosphere also serves as a medium of transfer for
volatilizing fertilizers and manure."1 In 1981, estimates showed
that air deposition accounted for ninety percent of
polychlorinated biphenyls (PCBs) entering the Great Lakes. 2
Further, the pollutant's chemical structure may change as it
26. Id. at 9.
27. Id.
28. Id. at 14-20.
29. Id. Leaching occurs when pollutants, particularly toxics, are dissolved and
percolate or move from waste disposal sites into groundwater. Volatilization is the
process of vaporization that shifts pollutants from land or water to the air. Deposition is the transfer of pollutants from the air to land and water. EDWARD A.
KELLER, ENVIRONMENTAL GEOLOGY 54 (1976); CROSS-MEDIA POLLUTANTS, supra
note 9, at 15-16. See also U.S. NAT'L RESEARCH COUNCIL, COMMITTEE ON REVIEW
METHODS FOR ECoTOXICOLOGY, TESTING FOR EFFECTS OF CHEMICALS ON ECOSYS-

TEMS 16-18 (1981).
30. Acid rain, or more accurately acid deposition, results from the emissions
into the atmosphere primarily of sulfur oxides, nitrogen oxides, and to a lesser
extent, of hydrocarbons. Sulfur dioxide (S0 2), which is largely produced by the
burning of coal containing sulfur in power generation and smelting processes, and
combustion of other fossil fuels by industrial, commercial, and residential users,
gives rise to the greatest concern, both as a gas and as a transformed product
(sulfate). Nitrogen oxides are emitted by the combustion of fossil fuels at high
temperatures. The main sources of human-made nitrogen oxides are motor vehicles and fossil fuel power plants. See 1 NATIONAL ACID PRECIPITATION ASSESSMENT
PROGRAM, INTERIM ASSESSMENT: THE CAUSES AND EFFECTS OF ACIDIC DEPOSITION,

ExEcUTIVE SUMMARY 1-3 to 1-4 (1987) [hereinafter EXECUTIVE SUMMARY].
31. DIANE FISHER ET AL., ENVIRONMENTAL DEFENSE FUND, POLLUTED COASTAL
WATERS: THE ROLE OF ACID RAIN 38-60 (1988).

32. Haigh & Irwin, supra note 9, at 30.
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moves through the environment.8 8 Biological processes in which
microorganisms break down toxic compounds also present new
problems.8
The present fragmented approach also lacks economic efficiency. Pollution controls already in place ensure that wastes cannot be discharged according to the best environmental option.
This may lead to inefficient use of the assimilative capacity of the
environment. In the example previously considered, we observed
how the implementation of the Clean Air Act might lead to the
creation of large quantities of sludge 81 Sludge can be disposed of
in a number of ways. It can be discharged into a river, discharged
directly into the sea, or piped into a lagoon to settle and dry out
as solid waste. Current air pollution requirements might lead to
water discharges or solid waste disposal problems that cause
greater overall damage to the environment than might be the case
if the air pollution standards encompassed cross-media impacts.
In addition, the sludge may require additional treatment because
water pollution and land waste disposal laws may prevent the discharges into water or disposal as solid waste without further
treatment. Setting independent standards for each medium that
ignore the assimilative capacity of the environment imposes unnecessary and unjustified costs and renders the manufacturing
process inefficient.
B. Essentials of Integrated Environmental Control
Pollution control should be based upon a holistic, not a discrete or segmented, view of the environment. Administrative
structures dealing with environmental protection should be capable of dealing with the environment as a whole.5s The environment should not be artificially divided into separate areas of air,
water, and land. Instead, a more efficient" and cost-effective pol33. For example, sulfur dioxide transforms into sulfate through several different chemical processes, while sunlight acting on unburned hydrocarbons and nitrogen oxides creates smog. ExcuTm SUMMARY, supra note 30, at 1-19 to 1-20.
34. For example microorganisms can change mercury into the highly toxic
methyl mercury, while toxics could continue to accumulate in fish even though its
concentration in water has been reduced.
35. See supra notes 23-25 and accompanying text.
36. See NATIONAL AcAnsu OF PumLic ADmim., supra note 9.
37. Pollution control is inefficient in other ways. The National Academy of
Public Administration has pointed out that statutory and administrative fragmen-
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lution control method would distribute the wastes between the
three media of water, air, and land in a manner that makes optimum use of the environment's assimilative capacity. This policy
would lead to a balanced approach to pollution control, which
would avoid the problems of standards that are overstringent in
some areas and unduly lax in others.38
Pollution control should address the source as well as the effects of pollution. By addressing the sources and causes of pollution, we are able to uncover and attack the underpinnings rather
than the external manifestations of pollution. A strategy of waste
reduction that addresses the causes rather than the symptoms of
pollution must question the need for end products or groups of
products, such as cars, paper, or disposable razors, and challenge
the process or group of processes that cause residuals or wastes.
The environmental costs of the bewildering and often unnecessary products that are paraded on the market are often ignored.
The extent to which the final product influences the residuals discharged is considerable. For example, the production of a highly
bright bleached white paper requires substantially greater quantities of chemicals, water, and energy, resulting in the generation of
larger amounts of residuals than an unbleached paper. One study
found that, switching to unbleached paper reduces liquid residuals by eighty percent and gaseous residuals by fifty percent.39 The
same argument applies to a wide variety of end products. Where
the end product is a chemical substance, it is possible for an integrated approach to evaluate how a substance, such as cadmium,
enters more than one medium at the source, moves across medial
boundaries, and reaches the receptor through more than one medium. The questioned substance could be banned or controlled on
the basis of the risk it poses.
An integrated approach considers inputs in the creation of
residuals. A fragmented approach, because it is concerned with
tation has led to budgeting rigidities, caused confusion, and generally impeded

efficient administration. See id. at 5-7.
38. See, e.g., BRUCE A.ACKERMAN & WILLIAM T. HASSLER, CLEAN COAL/DMIRTY
AIR 10-12 (1981); ALAN V. KNEESE & CHARLES L. SCHULTZE, POLLUTION, PRICES,
AND PUBLIC POLICY 81 (1975); James E. Krier, The Irrational National Air Quality Standards: Macro- and Micro-Mistakes, 22 U.C.L.A. L. REv. 323, 324-30
(1974).
39. KNEESE & BOWER, supra note 22, at 64-75.
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effects, does not. The relationship of inputs to residuals can be
illustrated by the coal electric industry. In a coal-burning power
plant, the combustion of coal to create electricity produces sulfur
dioxide, nitrogen oxides, particulates, bottom ash, and other unwanted materials. The quantity of sulfur dioxide generated in
combustion is a function of the sulfur content of raw coal and the
extent, if any, of its removal in coal processing or by washing. The
extent to which the sulfur content of the coal (the input) determines the nature of the residuals has been vividly demonstrated.' 0 The gains achieved by simple and cheap washing techniques used on high sulfur coal, prior to its use in production,
varied from twenty to forty percent, compared to less than fifty
percent gained from employing billion dollar scrubbers. Similarly,
high quality natural gas releases even fewer harmthe burning of
1
ful residues.4
IEC recognizes that factory design, industrial processes, and
technology are an essential part of pollution control. For examnle.
in the United States it has been demonstrated that as much as a
fifty percent reduction in total environmental control system
costs for coal-fired plants may be achieved by using systematically integrated environmental control design methods. 2 In the
United Kingdom, case studies point to the need for pollution regulators to be able to control decisions at the stage of plant design
based on a comprehensive information base of technologies, waste
generation characteristics, and costs.'8 Further, IEC recognizes
that product and process are inextricably interdependent in modern manufacturing industries. Both the product line and the associated production process must be taken together as an unit of
analysis." Integration generates good management because it
40. Ackerman & Hassler, supra note 24, at 1481.
41. KNEEsE & BOWER, supra note 20, at 44.

42. Robert C. Carr, IntegratedEnvironmental Control in the Electric Utility
Industry, 36 J. AIR POLLUTION CONTROL Ass'N 652-58 (1986).
43. UmrTw KINGDOM, HER MAJESTY'S INSPECTORATE OF POLLUTION REPORT

1987-88, at 5961.
44. James M. Utterbach, Innovation and Industrial Evolution in Manufacturing Industries, in TECHNOLOGY AmD GLOBAL INpusmy 17 (Bruce R. Guile &
Harvey Brooks eds., 1987). A corollary to this union of product and process is that
key productive units can be arranged in a dependent hierarchy from final market
demand to equipment and material suppliers. Thus, what appears as a product
innovation by a unit at one level becomes part of the production process or product of a unit at the next higher level.

ENVIRONMENTAL LAW

[Vol. 22:77

takes account of all relevant factors and alternatives before imposing a particular regulation.
III. THE SCOPE OF INTEGRATED ENVIRONMENTAL CONTROL
The principles outlined above lend themselves both to restricted and expanded applications. IEC can be compared to an
expanding circle. A restricted version of IEC can be limited to an
ex post role that addresses effects rather than causes or sources.
The restricted interpretation of IEC recognizes the interconnected nature of air, water, and land pollution, but confines its
reach to the more effective and efficient neutralization of pollution arising from existing sources, typically factories. A circle is
put around the factory and its wastes are distributed in an environmentally optimal manner. For example, in order to reduce atmospheric pollution, gases or dusts may be trapped in a spray of
water or washed out of filters. This creates polluted water. If the
water is not discharged to a sewer or directly into a river or sea, it
can be piped into a lagoon to settle and dry out, leaving a solid
waste disposal problem. In deciding where pollution should occur,
it is sensible that the form and medium of disposal should be
such as to cause the least environmental damage overall. The restricted version of IEC lends itself admirably to remedial application: ex post, not ex ante, consideration of pollution. We call this
remedial IEC. No real attempt is made to include the causes of
pollution or to integrate economic and environmental policies.
Remedial IEC constitutes a first, perhaps necessary, step in the
evolution of a more developed form of IEC."
In its fuller and more mature manifestation, IEC should be
applied ex ante, in order to uncover and interdict pollution's historic causes. Such an endeavor should aim to address the true
causes of pollution by integrating environmental considerations
into socioeconomic policies, laws, and institutions. We call this
preventive IEC. IEC's expanded version integrates environmental
and socioeconomic policies. IEC must be applied ex ante-before
the activity or manufacturing process begins generating waste-in
order to correct the major deficiencies of a fragmented system. It
takes account of both inputs and final products, with a view to45. See Integrating Thoughtways, supra note 9; The Way Forward, supra

note 9.
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ward changing the output of wastes. One strand of preventive
IEC seeks to prevent or reduce pollution at the source, through
cost-effective changes in raw materials used."s For example, such
a change might entail modifying the volume or quality of troublesome inputs leading to the final output of residuals or wastes, or
changing methods of production and operation. Another strand of
preventive IEC involves eliminating the need for products that
give rise to production processes that create wastes.
Environmental policies should be considered at the outset
and not at the end of the program. The World Conservation
Strategy (WCS)'7 illustrates the broader application of IEC. According to the WCS, any attempt to minimize the environmental
damage caused by a dam can rarely succeed if environmental factors are considered only at the project stage of the proposed action. By then the dam is a key component of other major projects,
such as land clearance, irrigation, and new settlements, which are
themselves essential parts ,of other sectoral .programs. These,.programs are often expressions of social and economic policies from
which environmental considerations are absent.48 Unless environmental factors influence the development process along with social and economic considerations, and unless there is an explicit
policy to achieve environmental objectives, the prospects of
avoiding environmental harm and making the best use of natural
resources are dim.
The saga of the snail darter in the United States, illustrated
by Tennessee Valley Authority v. Hill,4" confirms the general di46. Pollution Prevention Act, 42 U.S.C. § 13101(a)(2) (West Supp. 1991).

47. INTERNATIONAL UNION FOR THE CONSERVATION OF NATURE ET AL., WORLD
CONSERVATION STRATEGY (1980).
48. Id.
49. 437 U.S. 153 (1978). Before Congress passed the Endangered Species Act
(ESA), the Tennessee Valley Authority (TVA) began construction of a $119 million dam without a full assessment of its impact on endangered species. TVA
claimed the dam would provide hydroelectric power, a recreationally attractive
lake, and flood abatement. Biologists later discovered that the dam would also
destroy critical habitat of the snail darter, a three-inch member of the perch family, listed as an endangered species. The ESA protects critical habitat of listed
species. 16 U.S.C. § 1536(a)(1).(2) (1988).
TVA argued that construction of the dam was well under way when Congress
passed the ESA and that the dam was the product of other important policy decisions. Their arguments might have prevailed but for the strong language of the
ESA. ESA § 7 requires that all federal agencies ensure that actions which they
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agnosis of the WCS within the United States. By protecting the
snail darter at the expense of the Tellico Dam, the Supreme
Court's application of the Endangered Species Act,50 which
sought to integrate ecological considerations into decision making,

illustrated the enormous difference such integrative legislation
can make.
A.

The Pollution Prevention Act

This Article will argue the case for expanding the IEC circle
from the remedial to the preventive. It will do so from the recently established baselines of the Pollution Prevention Act of
1990 (PPA)51 and risk assessment. The PPA constitutes an important, even critical step in our legislative history. Congress concluded that there are significant new opportunities for reducing
the billions of dollars the United States spends on controlling polauthorize, fund or carry out will not jeopardize the existence of any endangered
species. Id. The Supreme Court held that § 7 admitted no exceptions, and that it
applied to the snail darter, even though the dam project was well under way when
Congress passed the ESA. Tennessee Valley Auth. v. Hill, 437 U.S. at 172-73.
Subsequently, Congress weakened the ESA by creating a cabinet-level committee
that could exempt federal actions from the ESA. 16 U.S.C. § 1536(e)-(h) (1988).
50. Under ESA § 4, 16 U.S.C. § 1533 (b)(6)(C), the Secretary of the Interior
must ascertain which habitat is critical to the maintenance and recovery of endangered species. Section 7 requires government agencies to assess the impact of their
actions on endangered species and critical habitat. 16 U.S.C. § 1536(a)(2). Section
9 prohibits acts that lead to a loss of individual members of an endangered species. 16 U.S.C. § 1538. In principle, these tasks assume an integration of biology
and ecology with developmental decision making. In fact there have been grave
deficiencies of implementation. Further, some commentators have pointed out
that, although critical habitat receives near absolute protection once it is established, the criteria for establishing critical habitat fails to focus adequately on a
species' requirements for long term survival, or on its secondary habitat requirements. See, e.g., Katherine S. Yagerman, Protecting Critical Habitat Under the
Federal EndangeredSpecies Act, 20 ENVTL. L. 811, 830-34 (1990). Notwithstanding these shortcomings, there is little doubt that the ESA does begin the process
of integrating economic and environmental considerations so far as species and
habitat are concerned. Section 7 as codified and amended in 16 U.S.C. § 1536
states quite categorically that "[e]ach Federal agency shall . . . insure that any
action authorized, funded or carried out by such agency ... is not likely to jeopardize the continued existence of any endangered species ....

."

16 U.S.C.

§ 1536(a)(2).
51. Pub. L. No. 101-508, §§ 6601-6610, 104 Stat. 1388, 1388-321 to 1388-327
(codified at 42 U.S.C.A. §§ 13101-13109 (West Supp. 1991)).
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lution.5 Congress recognized that opportunities for source reduction are often not realized because existing regulations and the
industrial resources they require for compliance focus upon treatment and disposal rather than source reduction. Accordingly,
Congress embraced the need for cost-effective changes in production, operation, and raw material use that would reduce or prevent pollution at its source. 3
4
The PPA incorporates multimedia pollution management.5
Its finding is that "source reduction is fundamentally different
and more desirable than -waste management and pollution control" and that the U.S. Environmental Protection Agency (EPA)
"needs to address the historical lack of attention to source reduction." 5 The PPA further crystallizes some essentials of IEC by
declaring that the national policy of the United States is that pollution should be prevented or reduced at its source whenever feasible." EPA is charged with developing and implementing a strat5 7
egy promoting "source reduction.

The ex ante approach to pollution control embodied in the
PPA is a far cry from the ex post laws and policies to which we
have become accustomed. While this change deserves acclaim, it
is wise to guard against false hope. Although the PPA's declaration shifts the focus of pollution control from effects to sources,58
all that is provided by way of institutional implementation is a
charge to the already harassed and overburdened EPA Administrator to develop and implement a strategy to promote source reduction. 5' Infirmities in its implementation are compounded by
weaknesses in PPA's vision and substantive obligations. PPA institutionalizes IEC's operational modality concentrating on pre52. 42 U.S.C.A. § 13101(a)(2).
53. Id. § 13010(a)(2)-(3).

54. Id. § 13101(a)(3).
55. Id. § 13101(a)(4).
56. 42 U.S.C.A. § 13101(b) (West Supp. 1991).
57. Id. § 13103(b). Congress defines source reduction as "any practice which

reduces the amount of any hazardous substance . . . released into the environment . . . prior to recycling, treatment or disposal; and reduces the hazards to
public health and the environment associated with the release of such substances
...
" Id. § 13102(5)(a). Source reduction "includes equipment technology modifications, process or procedure modifications, reformulation or redesign of prod-

ucts, and substitution of raw materials." Id.
58. Id. § 13101(b).
59. Id. § 13103(b).
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ventive technology, plant modifications, and process and procedure redesigns. An operational version of IEC largely assumes the
need for activities and products that lead to pollution, but seeks
to neutralize the deleterious effects of such activities and demands. Operational IEC does not provide for a truly comprehensive approachto pollution control that could radically and strategically change the sources and demands that lead to pollution.
While the operational version of preventive IEC, represented
by the PPA, is a significant step forward, it is unable to address
the fundamental restructuring demanded, for example, by energy
pollution. Viable preventive technologies or processes for removing carbon dioxide from fossil fuels simply do not exist. The measures necessary to prevent or reduce fossil fuel pollution at its
source require changes of the kind envisioned by the strategic
version of IEC. Therefore, in order to deal with energy pollution,
we need to advance from the operational version of preventive
IEC found in PPA to the strategic version of preventive IEC advocated by this Article.
B.

Risk Assessment

A systematic attempt to compare the environmental impacts
of renewable and nonrenewable sources of energy requires a common framework of analysis. Even where a framework exists, a
common "util," "metric," or other measure is needed to evaluate
different kinds of harm. In order to make reasonable and rational
choices between the different risks to human health and to nature, we need a common unit of measurement that will facilitate a
clear analysis of the options. 0
Risk assessment offers both a framework and a quantitative
measure for achieving some of the objectives of IEC. Risk analysts treat pollution as a "hazard" because it has the potential to
produce harm or some other undesirable consequence to some
60. The call is for a common unit or measure by which the policy maker could
make public choices. This is quite distinct from the search for a measure for interpersonal comparisons. Some economists claim that a given criteria or measure,

such as the Kaldor-Hicks efficiency criteria, could be used to measure subjective
utility. We are not discussing interpersonal comparisons which seek to compare
A's pain with B's pleasure. For an excellent exploration of criteria for interpersonal comparison see Herbert Hovenkamp, Legislation, Well-Being and Public
Choice, 57 U. Cmi. L. REV. 63 (1990).
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person or thing. The magnitude of the hazard is the amount of
harm that may result, including the number of people or things
exposed and the severity of the consequences. The concept of
"risk" then quantifies hazards by attaching the probability of being realized to each level of potential harm. The first step in risk
assessment, therefore, is to measure the size of the hazard. The
next step is to quantify the probability of the hazard.61 For example, take two areas in which flash floods occur. One area experiences a flash flood once every 100 years while the other experiences it once every ten years. Both areas face the same hazard
but the first area has only one-tenth of the risk of the second
area. The result quantifies the size of the hazard and the
probability of its occurrence, usually in a single measure.62
According to an influential report of the National Research
Council (NRC), risk evaluation embraces two distinct and different exercises: risk assessment and risk management." Risk assessment uses objective scientificfacts to define the, health,pffects
on individuals or populations exposed to hazardous material and
situations." Risk management is the process of weighing policy
alternatives and arriving at policy decisions." A wide range of environmental policy makers, scholars, 66 and notable nongovernmental environmental organizations, including The Conservation
Foundation,67 have endorsed the need for risk assessment. It has
also found favor with EPA. The Agency is attempting to apply
61. See generally ECOLOGY AND WELFARE SUBCOMM., SCIENCE ADVISORY BD.,
REPORT OF THE ECOLOGY AND WELFARE SUBCOMMITTEE: RELATIVE
RISK REDUCTION PROJECT (1990) (attached as Appendix A to SCIENCE ADVISORY

U.S. EPA, THz
BD.,

supra note 14).
62. U.S. NAT'L

RESEARCH COUNCIL, IMPROVING RISK COMMUNICATION

32-33

(1989).
63. U.S. NAT'L RESEARCH COUNCIL, RISK ASSESSMENT IN THE FEDERAL GOVERNMENr. MANAGING THE PROCESS 18-19 (1983).
64. Id.; see also Harry J. Otway, The Perception of Technological Risks: A
Psychological Perspective, in TECHNOLOGICAL RISK 35 (Meinolf Dierkes et al. eds.,
1980) (citing such a view in order to criticize it).
65. U.S. NAT'L RESEARCH COUNCIL, supra note 63; see also Otway, supra note

64, at 3.
66. For example, most of the contributors, with Barry Commoner being a notable exception, to the Symposium: Risk Assessment in Environmental Law, 14
COLUM. J. ENvrrL. L. 289 (1989), uncritically accepted that risk assessment, like
dietary fiber, is a good thing.
67. The Conservation Found., The Environmental Protection Act, Second
Draft (1988).
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the principles of risk assessment and risk management to the
broad range of issues that it confronts."8 In fact, EPA and The
Conservation Foundation have yoked risk management to
IPC-the progenitor of IEC."
EPA argues that the focus on risk management is a return to
first principles. The overall mandate of EPA is to protect human
health and the environment from the harmful effects of pollutants. Since such pollutant effects are typically surrounded by uncertainty, "it follows that. . .[e]very direct action EPA takes can
be associated with reduction in some risk to health or environmental value, and risk reduction may thus be considered a common measure of all Agency action.""0 The risk management approach has two significant goals: setting priorities among the risks
presented by pollution and choosing the appropriate abatement
strategies for the selected risks." In the case of priority setting,
risk management would enable EPA as a whole "to direct its energies against the worst set of risks susceptible to its control."7 2 It
is important that EPA should define its priorities.
Despite the differences in approach of its mandating statutes,
"EPA programs are part of a single national effort embodied in a
single Agency. The Agency in turn must respond to a basic requirement of good public policy: to establish the connection be68.

COUNCIL ON ENVTL. QUALITY, ENVIRONMENTAL QUALITY: FIFTEENTH ANNUAL

211-46 (1984) (setting forth the theoretical framework for conducting risk
assessments and applying them to risk management decisions, as conceived and
practiced by EPA). See also U.S. EPA, supra note 14, at 1-4; SCIENCE ADVISORY
BD., supra note 14, at 1-6.
EPA Guidelines for Carcinogen Risk Assessment support an emphasis on
such a methodology. Howard Latin states that EPA guidelines "provide that risk
assessments must 'use the most scientifically appropriate interpretation' and
should be 'carried out independently from considerations of the consequences of
regulatory action.'" Howard Latin, Good Science, Bad Regulation, and Toxic
Risk Assessment, 5 YALE J. ON REG. 89 (1988). See also Guidelines for Carcinogen
Risk Assessment, 51 Fed. Reg. 33,992, 33,992-93 (1986). Latin perceptively observes that EPA's present preoccupation with "good science" reflects a commitment to risk assessment "grounded exclusively on the best available scientific theories even if the scientific theories lack the certainty required for valid scientific
conclusions." Latin, supra, at 90.
69. See supra note 9.
70. COUNCIL ON ENmrL. QUALrry, supra note 68, at 226. See also U.S. EPA,
supra note 14; SCIENCE ADVISORY BD., supra note 14.
71. COUNCIL ON ENvTL. QuALrry, supra note 68, at 227.
72. Id.
REPORT
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tween some expenditure and some recognized public good."' "
EPA management needs to know if the Agency's resources are being directed at the right targets. While the Agency must enforce
the statutes as presently written, it needs to select "the set of
actions that most efficiently reduces environmental risk as a
whole. This is a difficult task, but it can be done. Indeed it must
be done if one of the primary purposes of EPA's existence is to be
achieved-the development of a coherent environmental program
out of an array of disparate legislative mandates.""4 The reasoning of both EPA and CEQ reveals that risk management is an
integrating concept.7 5 In fact, the thrust of the arguments advanced by EPA for risk management 7appear to dovetail with
those for IEC advocated by this Article. 6
IV. APPLYING INTEGRATED ENVIRONMENTAL CONTROL
A.

Environmental Impact Assessments

The relevance of preventive IEC to the problem of global
warming becomes evident when the constituent parts of IEC are
analyzed. An integrated approach to environmental control begins
by assessing the environmental impact of a given source and use
of energy. This will include an evaluation of all socioeconomic impacts. Some of the impacts of fossil fuel use include environmental damage, energy insecurity, balance of trade and resource depletion, and loss of life. IEC then proceeds to determine how
adverse environmental impacts might be countered. In order to
arrive at the right answer, a source-by-source evaluation of all relevant energy options must be undertaken.
The two energy paths, described as "hard" and "soft,"7 or

"renewable" and "nonrenewable," have been seen as mutually exclusive 78 but whether they are or are not is irrelevant. The way
forward is not to begin with an ex hypothesi paradigm, but to
apply IEC in order to determine the path or paths to be taken.
73.

Id. at 231.

74. Id. at 227.
75. Id. at 200-07, 215.
76. For a recent articulation by the present Administrator of EPA, see Reilly,

supra note 14.

77.

Amory B. Lovins, Energy Strategy: The Road Not Taken?, 55 FOREIGN

A". 65 (1976).

78. Id.
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When applied to the causes of global warming-found in the production, distribution, and use of our energy-the evaluative process begins with an environmental impact analysis (EIA), and
proceeds to a comparison with a goal of arriving at the best option. IEC does not postulate any a priori hypothesis, whether
based on "hard" or "soft" energy paths. What is envisioned is a
searching and objective evaluation of the environmental impacts
of each option. It is perfectly possible that a "soft" energy option
can result in environmental impacts as onerous as that of a
"hard" one.
In order to apply IEC, the environmental impacts of the mining, transportation, generation, and use of energy need to be assessed. An evaluation of the true cost of fossil fuel energy forms
an integral part of this exercise. Comprehensive environmental
impact evaluations of energy development could have been undertaken under two different rubrics: the National Environmental
Policy Act (NEPA) 7 and the National Energy Strategy (NES).80
Neither possibility has been used.
A comprehensive analysis of the environmental impact of
federal actions affecting energy has not been undertaken under
NEPA despite its integrative thrust and rationally comprehensive
provisions."1 Energy agencies, including the Department of Energy, have single mindedly pursued narrow missions and have not
considered environmental impacts that might threaten the ac-'
complishment of their primary objectives. Agency anxiety about
accomplishing primary missions has led to only rare discussions
of alternatives antithetical to those missions. 2 Furthermore, the
courts have not realistically considered nontraditional alternatives to increased production of power, such as solar and wind
power,88 under NEPA. '
79. 42 U.S.C. §§ 4321-4370c (1988).
80. U.S. DEP'T OF ENERGY, NATIONAL ENERGY STRATEGY (1991).
81. Paul J. Culhane, NEPA's Impacts on Federal Agencies, Anticipated and
Unanticipated,20 ENVTL. L. 681 (1990).
82. Id. at 693-95.
83. In Carolina Envtl. Study Group v. United States, 510 F.2d 796 (D.C. Cir.
1975), the Study Group argued that the Atomic Energy Commission (AEC) violated 42 U.S.C. § 4332(2)(C)(iii) when it failed to consider alternative energy
sources to replace output from a proposed nuclear power plant. Id. at 800. The
court agreed that the AEC should address well-established alternatives. However,
the court held that the AEC need not consider solar and geothermal power as
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The NES makes alluring assertions about the need for a comprehensive assessment of environmental impacts and a comparison of all alternatives. " The NES also endorses the concept of
Integrated Resource Planning (IRP), which adopts demand side
efficiency and management as well as the need to calculate the
true social cost of energy development." Unfortunately, the NES
does not undertake environmental impact assessments or cost
evaluations of the nonrenewable sources it relies upon. Nor does
it compare the environmental impact of conventional sources with
renewable sources. Whatever the tantalizing explanation for this
lack of comparison, be it "garbage can"87 politics, "muddling
through" theories,88 or plain Machiavellianism, the failure to undertake a comprehensive environmental assessment remains a serious omission. This shortcoming is all the more glaring in light of
alternatives because they are speculative and remote. Id. at 800-01.
84. Vermont Yankee Nuclear Corp. v. Natural Resources Defense Council,
Inc., 435 U.S. 519 (1978), was a case involving permission to build a nuclear power
plant. The court prefaced its dismissal of the argument that the EIS had omitted
the alternative of conservation, with the statement that "[T]o make an impact
statement something more than an exercise in frivolous boilerplate the concept of
alternatives must be bounded by some notion of feasibility ....
Common sense
also teaches us that the 'detailed statement of alternatives' cannot be found wanting simply because the agency failed to include every alternative device and
thought conceivable by the mind of man." Id. at 551. In a later case, the Natural
Resources Defense Council argued that conservation must be considered as a partial alternative to the Interior Department's oil lease plan. The government countered that partial answers did not require discussion because the need for oil
would not be eliminated. The court agreed that conservation must be discussed
but held that the attention given to conservation was lessened because of its limited value. Natural Resources Defense Council, Inc. v. Hodel, 865 F.2d 288, 295-97
(D.C. Cir. 1988).

85. U.S.

DEP'T OF ENERGY,

supra note 80, at 17, 145.

86. Id. at 35-36.
87. Michael D. Cohen et al., A Garbage Can Model of OrganizationalChoice,
17 ADMIN. ScI. Q. 1-25 (1972); see also JOHN W. KINODON, AGENDAS, ALTERNATWES
AND PUBLIC POLICY 88-94 (1984). Kingdon has applied this arational or antirational decision-making theory to federal policy innovations. He describes new federal policy innovations as arising when the initiatives of policy entrepreneurs who
develop policies for new problems converge with political streams that open up
opportunities for the application of the entrepreneurs ideas. Id.
88. Decision makers with competing ideas negotiate compromises without
agreeing on objectives. See Charles E. Lindblom, The Science of Muddling
Through, 19 PUB. ADMIN. Rzv. 79 (1959); see also GRAHAM T. ALLISON, ESSENCE OF
DECISION: EXPLAINING THE CUBAN MisSILE CRIsiS (1971); KARL E. WECK, THE SoCIAL PSYCHOLOGY OF ORGANIZING (1969).
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the NES's mission to address the environmental impacts of energy development both within the United States and globally.89
This Article's analysis of IEC endorses and develops Holdren's largely ignored guidelines for evaluating energy options."
First, the impact of inputs, pathways, stresses, and responses of
differing energy sources is analyzed. This analysis is followed by a
systematic and comprehensive comparison of the impacts produced by alternative energy options. Finally, the most beneficial
energy paths are selected.
The traditional sources of energy are coal, natural gas, oil,
and nuclear power. The renewable sources are solar, wind, hydro,
geothermal, biomass, and conservation."1 Conservation or efficiency must be included as a source because a barrel saved is a
barrel earned. Such energy will then be available for other uses.
Apart from conservation, every other source of energy from traditional sources like coal, natural gas, oil, and nuclear power, to
renewables such as solar, wind, hydro, geothermal, and biomass
usually passes through a sequence of stages from discovery to final application. These stages traverse exploration, harvest, concentration, refinement, conversion, transportation, storage, sale,
and use. Each stage involves a number of phases. Characteristically, the phases include research and development, commercial
construction, operation and maintenance, disassembly, and waste
management.2
The environmental inputs from the stages and phases of energy development include direct intentional physicai damage or
transformation caused by blasting, terrain modification, vegetation removal, erection of structures, and unintentional harm
89. A whole section is devoted to "Enhancing Environmental Quality." (pp
143-187). This section deals first with "Energy and the Quality of Air, Land, and
Water" and secondly, with "Energy and Global Environmental Issues." U.S. DEP'T
OF ENERGY, supra note 80.
90. John P. Holdren, Environmental Impacts of Alternative Energy Tech-

nologies for California, in U.S. DEP'T OF ENERGY,

DISTmUTrED ENERGY SYSTEMS IN
CALIFORNA'S FuTruRw (1978).
91. See generally Christopher Flavin & Nicholas Lenssen, Designing a Sus-

tainableEnergy System, in WORLDWATCH

INST., STATE OF THE WORLD 1991, at

21,

22-38 (Lester R. Brown ed., 1991) (discussing the history and value of various
energy sources).
92. See generally OFFicE OF RESEARCH AND TECHNOLOGY, U.S. DEP'T OF ENERGY, CHARACTERIZATION OF U.S. ENERGY RESOURCES AND RESERVES (1989).
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caused by accidents. These various activities also produce material effluent, waste, heat, noise, and electromagnetic radiation. Inputs may also include sociopolitical or socioeconomic aspects arising from population redistribution, life-style changes, and health
endangerment. Resource exhaustion or preemption may be tantamount to a denial of resources to future generations and may also
be classified as inputs.
The "pathways" of an impact embrace air, water, and land.
The polluting effects of energy development may enter one medium or pathway at the source, but move across media boundaries and reach the receptor through more than one medium.93
"Impacts" refer to the effect on humans and the environment by
inputs that find their way through pathways. They include reduction in resource availability, pollution of air, water, land and biota, harm to human health, damage to habitat and ecosystems,
altered hydrology and climate, and the possibility of social and
political disruptions from conflicts over energy access.. .
Integrated Resource Planning (IRP)94 and Total Fuel Cycle
Analysis (TFCA),95 professed but not acted upon in the NES, re93. See Integrating Thoughtways, supra note 9; The Way Forward, supra
note 9.
94. See U.S. Dap'T oF ENERGY, supra note 80, at 35-36. IRP begins by asserting that future demand for electricity must be met by a "wide variety of investments in new generation capacity and in programs and technologies that reduce
consumption." Id. at 35 (emphasis added). It then states that investments should
be made on the criteria of "the greatest net social benefits to consumers." Id.
(emphasis added). It goes on to point out that "investments in electricity conservation and efficiency should be allowed to compete fairly with electricity supply
options." Id. at 36. First, IRP offers little explanation on how to evaluate end-use
efficiencies against supply side power increases. Second, there are enormous social
costs incurred in controlling energy pollution, but IRP offers little discussion on
how such costs could be internalized. Third, the Department of Energy offers only
a muted and distant promotion of IRP. All that is contemplated is for state commissions to be offered information and limited financial assistance in order that
they might induce States and utilities to build effective IRP programs. The NES's
faint promotion of weak IRP is redolent of the rejected and discarded strategies
employed in the early stages of pollution control when States were encouraged but
not required to combat nonthreateningly depicted air and land pollution.
95. See id. at 155-70. TFCA's rationale and definition are impeccable. It acknowledges the need to compare the environmental and economic tradeoffs and
problems associated with an energy technology and its alternatives. Id. at 155.
The NES emphasizes the need to "quantify all impacts to health, the environment and society." Id. at 148. The NES argues that existing analysis is incomplete. It states:
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present two methods of undertaking and evaluating impacts. Unfortunately, the NES does not carry out such an evaluation. Some
of the environmental and social costs of energy development, not
satisfactorily dealt with by the NES, need to be highlighted.
B.

Environmental Costs

When fossil fuels are burned, pollutants in the form of carbon dioxide, sulfur dioxide, nitrogen oxides, and various particulates are released. The United States spends approximately
eighty billion dollars on pollution control today, and this is projected to rise to $160 billion by the year 2000.6 A significant portion of these expenses can be attributed to the effects of fossil
fuels. 7 Fossil fuels create problems, such as acid rain,9s urban
smog, 99 sludge disposal, 10 0 and hazardous chemicals, that are
[Aln initiative promoting development of a new coal combustion technology
may not be analyzed in regard to the environmental impacts of the added
coal mining, coal cleaning, coal transportation, coal ash transportation and
disposal or disposal of sulfur pollution control wastes that are involved
...
In addition to the environmental impacts normally described in
physical terms (such as tons of sludge produced and increase in temperature of receiving water), such analysis should also include the costs of complying with regulations and licensing conditions and the costs of repair associated with environmental damage. Still other factors such as the
operating costs of environmental impacts associated with the construction
of a facility, and the manufacture of its capital equipment, could be included to broaden the analysis. For example, the price consumers pay for
electricity does not always fully reflect the costs or benefits to the Nation of
building and operating generating facilities. The indirect costs associated
with electricity use, including the costs of some environmental and human
health impact, impose a burden on society that is not included in the price
of electricity. Doing these analysis involves complexities, but it allows the
comparable analysis of impacts across such disparate technologies as dispersed solar heating and centralized generation that employs fossil fuels.
Id. This is an admirable diagnosis and one would expect the NES at least to begin
the administration of the prescription it advocates. Alas, the search for such evidence is in vain.
96. U.S. GENEAXL AccOUNTING OFFICE, ENVIRONMENTAL PROTECTION: MEETING
PUBLIC EXPECTATIONS wrrIH LIMITED REsouRcEs 11 (1991).

97. U.S. DEP'T OF ENERGY, supra note 80, at 144.
98. Id. at 16i.
99. Id. at 159-61.
100. See id. at 168-69.
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manifested in air, water, and land. 101 In addition, approximately
six billion tons of carbon are added to the atmosphere each
year.103 Carbon dioxide is the most important of the trace gases
implicated in global warming. Based on present and projected use
of fossil fuels, the atmospheric concentration of carbon dioxide
could double its preindustrial value by the middle to late decades
of the next century.108 Carbon dioxide emissions accounted for
nearly fifty-five percent of the warming of the planet in the
1980s.10 4 Empirical evidence from past climates on the earth,

planetary atmospheres, and mathematical models suggests that
the changes in atmospheric composition brought about by carbon
dioxide and other trace gases will alter the climate and stress the
living environment. Scientific studies cannot be certain about the
precise amount, timing, or pattern of change, but it seems reasonably certain that ecosystems, shorelines, agriculture, and many
other aspects of the environment will be adversely affected.108
The sea may rise by as much as one meter during the next
century, inundating hundreds of thousands of kilometers of coastline. In the United States, estimates of the costs of protecting
shorelines from rising seas range from $24,633 million to $80,176
million.'" For the world, estimates indicate that coastal defenses
alone would cost $500 billion by the year 2100. This sum does not
take account of land surrendered to the oceans, the loss of ecosystems or the impact of increased storm frequencies. Consequently,
the overall figure will be considerably higher.107
Account must be taken of the utilitarian and nonutilitarian
values destroyed by such disastrous changes. Eight to ten million
101. COUNCIL ON ENvrL. QUALITY,

Toxic

SUBSTANCES

(1971).

102. William U. Chandler, The Critical Decade, in CARBON EMISSIONS CONTROL STRATEGIES: CASE STUDIES IN INTERNATIONAL COOPERATION 3 (William U.
Chandler ed., 1990).
103. MuLTI-LAB CLIMATE CHANGE COMM., U.S. DEP'T OF ENERGY, ENERGY AND
CLIMATE CHANGE 139 (1990).
104. According to IPCC and EPA estimates, the world must reduce emissions
by 50-80% to stabilize the atmosphere. OFFICE OF TECHNOLOGY ASSESSMEgNT, U.S.
CONGRESS, CHANGING BY DEGREES: STEPS To REDUCE GREENHOUSE GASES 4-5

(1991).
105. MULT-LAB CLMATE CHANGE COMM. supra note 103, at x & 139.
106. THE POTENTIAL EmECs OF GLOBAL CLIMATE CHANGE ON THE UNITED
STATES 344 (Joel B. Smith & Dennis A. Tirpak eds., 1990) [hereinafter U.S. CLIMATE CHANGE].

107. THE IPCC

RESPONSE STRATEGIES,

supra note 1, at 136.
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people live within one meter of high tide in the areas surrounding
the unprotected river deltas of Bangladesh, Egypt, and Vietnam.
Half a million people live in archipelagos and coral atoll nations
such as the Maldives, the Marshall Islands, Tuvalu, Kiribati and
Tolelau, that lie within three meters of sea level. There is no likelihood these nations will find the staggering sums of money required for sea defenses. It is almost certain that the rising sea will
claim many lives 08 or create environmental refugees.109 Additionally, two-thirds of the world's fish supply and many marine species depend on coastal wetlands for their survival. However, if
hard structures like levees and sea walls are constructed to protect coastal lands, the ingress and egress of fish into these areas
will be blocked. The adverse impact on fish stock is difficult to
ascertain.110
Global warming could cause incalculable damage to coastal
and estuarine regions. To begin, global warming will destroy species. This destruction will further damage the ecosystem because
"each species provides a service to its environment; each species
is a part of an immensely complicated ecological organization, the
stability of which rests on the health of its components." ' The
effect of such destruction will be to jeopardize the entire planet's
evolutionary heritage-its genetic diversity and gene banks. Mathews points out that the only reason species loss is not a front
page issue is that the majority of species have not yet been discovered."' The few conservation biologists who have published
estimates of the rate at which species are vanishing predict that
twenty percent of all the species now living will be extinct by the
year 2000-even if global warming does not occur. "
Global warming will dramatically increase this figure, which
could result in economically devastating loss. Genetic resources
are an important source of materials for energy and construction,
chemicals for pharmaceuticals and industry, vehicles for health
and safety testing, and natural pest controls. Once they are lost,
108. LYNNE T. EDGERTON,
SEA LEVELS 36 (1991).
109. THE IPCC RESPONSE

THE RISING TIDE: GLOBAL WARMING AND WORLD
STRATEGIES,

supra note 1, at 135.

110. Id. at 136.
111. 119 CONG. REc. 25,668 (1973) (statement of Senator Tunney in support
of the Endangered Species Act).
112. Jessica T. Mathews, Redefining Security, 69 FOREIGN AFF. 162 (1989).

113. Id. at 165.
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they will be lost forever. Ironically, they will be lost at the very

moment when biotechnology makes it possible to exploit this resource for the first time."' To assume that we could do without
them is to make one massive false negative that could have devastating consequences. As the global rate of extinction increases,
the vulnerability of the human species to extinction also inAccordingly, in preventing global warming, humans
creases.'
will serve their own self interest by preserving ecological systems

and their functioning parts. " '

Additionally, coastal and estuarine ecosystems support an
unusual abundance of natural resources such as fish. If global

warming causes the destruction of these ecosystems, humans will
lose a vital source of food. Coastal and estuarine areas are unusually productive because there is a material exchange between salt
marshes and estuarine waters. The outwellings of nutrients and
organic detritus from salt marshes feed large areas of adjacent
waters such as estuaries. This enrichment Iof estuaries, helps. to

support an abundance of animal life and serves as the feeding and
breeding ground of fish and bird life.117 The threat of global
warming to these ecosystems therefore constitutes a threat to
both important food and economic resources.
Modeling studies have suggested that increased carbon diox-

ide concentrations could slow the atmospheric heat engine that is
driven by differences between equatorial and polar climates. This
could change the hydrological cycle and affect rainfall patterns. " '
114. Id.
115. PAUL R. EHRLICH

& ANNE H.

EHRLICH, EXTINCTION: THE CAUSES AND

CONSEQUENCES OF THE DISAPPEARANCE OF

SPECIES, at xi-xiv (1981). The authors

preface their book with a parable called the "Rivet Poppers." A person enters an
airplane for a flight but notices a worker prying rivets out of the wings. When
questioned, the worker explains that the rivets can be sold for two dollars each,
thus reducing the price of flying. Asked about the safety of the practice, the
worker replies that it must be safe as it has been going on for a some time and no
wings have yet fallen off even after successive rounds of rivet popping. Id.
116. MARK SAGOFF, ECOLOGY AND THE LAW: SCIENCE'S DILEMMA IN THE COURTROOM 9-10 (1987) (criticizing such a view as being without adequate scientific
foundation); BRYAN

G.

NORTON, WHY PRESERv

NATURAL VARmTy?

89-97 (Mar-

shall Cohen ed., 1987).
117. SAoOFY, supra note 116, at 6-9 (citing such a view in order to criticize it).
118. See Syukoro Manabe, U.S. Dep't of Energy, The Effect of Increasing the
Carbon Dioxide Concentrationon the Climate of a General Circulation Model, in
CARBON DIOXIDE EFFECTS RESEARCH AND AssssMErNT PROGRAM: WORKSHOP ON THE
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According to the models, tropical areas and the eastern coasts of
continents could become wetter, while subtropical areas would
become drier and increase in area toward higher latitudes.'1 '
Since higher carbon dioxide concentrations may increase plant
growth"20 and plants' water-use efficiency,"'1 some scientists have
concluded that increased carbon dioxide accumulations in the atmosphere are wholly beneficial.12 ' The general consensus, however, is that increased temperatures caused by the greenhouse ef100, 100-01 (William P.
Elliot & Lester Machta eds., 1979); see also Dickinson, How Will Climate
Change?, in THE GREENHOUSE EFFECT, supra note 1, at 249-52; RCEP No. 10,
supra note 1, at 159.
119. RCEP No. 10, supra note 1, at 159.
120. Under laboratory conditions, increased atmospheric carbon dioxide
(C0 2 ) conditions increase the rate of photosynthesis and nitrogen fixation in some
plants. Warrick et al., C0 2, Climatic Change and Agriculture, in THE GREENHOUSE EFFECT, supra note 1, at 406. If increases in atmospheric carbon dioxide
were occurring without the possibility of associated changes in climate, the overall
effect on agriculture would be beneficial. Carbon dioxide is vital for photosynthesis, and evidence is that increases in carbon dioxide concentration would increase
the rate of plant growth. Photosynthesis is the process by which carbon dioxide
enables the plant to accumulate carbohydrates. Hence, a greater intake of carbon
dioxide helps to build more carbohydrates and increase plant productivity. MARGLOBAL EFFECTS OF CARBON DIOXIDE FROM FosSIL FuELs

TIN PARRY, CLIMATE CHANGE AND WORLD AGRICULTURE

36 (1990).

There are however, important differences between the photosynthetic mechanisms of different plants. Plants with C3 photosynthetic pathways respond positively to increased carbon dioxide because it tends to suppress photorespiration
(the process by which a significant fraction of the carbon dioxide initially fixed
into carbohydrates is reoxidized back to carbon dioxide). Wheat, rice, and soya
bean are C3 plants. C3 plants such as maize, sorghum, sugarcane, and millet are
less responsive to increased carbon dioxide. Id. at 37-38.
121. Stomata (microscopic pores on the leaf surface) allow the inward diffusion of carbon dioxide used in photosynthesis and simultaneously allow the loss of
transpired water. An increase in the atmospheric carbon dioxide concentration
could reduce the opening of the stomata required to allow a given amount of carbon dioxide to enter the plant and reduce a plant's water loss. PARRY, supra note
120, at 41; Warrick et al., supra note 120, at 402-05.
122. For example, Sherwood Idso argues that the carbon dioxide increase will
lead to a greening of the planet. Sherwood states:
[T]he whole face of the planet will likely be radically transformed-rejuvenated, as it were-as the atmospheric CO 2 content reverses
its long history of decline and returns, in significant measure, to conditions
much closer to those characteristic of the Earth at the time when the basic
properties of plant processes were originally established. Indeed, it is the
thesis of many that this 'greening of the earth' is already in progress . ...
SHERWOOD B. IDSO, CARBON DIOXIDE AND GLOBAL CHANGE: EARTH IN TRANSITION 9
(1989).
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fect could be detrimental to agriculture on the whole, and
outweigh any beneficial. effects of increased' carbon dioxide. 8
Crop impact analyses show that warmer average temperatures of one to four degrees Celsius are detrimental to both wheat
and maize yields in the Great Plains and in Western Europe.
Higher temperatures adversely affect crop moisture and hence
crop growth. With no change in precipitation, an increase of one
degree might decrease yields by five percent, and a two degree
increase could result in a ten percent reduction.1"' Scientists estimate that in the United States, global warming could increase the
average temperature by 3.8 to 6.3 degrees Celsius, resulting in a
ten percent reduction of soil moisture." On the basis of these
figures, a comprehensive EPA study estimates there will be a decrease in yield of all major unirrigated crops in the United
States."' Consequently, global warming may reduce average
yields from between three percent and seventeen percent.81 7
Global warming will also adversely affect agriculture, particularly
123. In most regions of the country, climate change alone could reduce site to
site dryland yields of corn, wheat, and soybeans, with losses ranging from negligible amounts to 80%. These decreases result primarily from higher temperatures,
which shorten a crop's life cycle. U.S. Cuss CHANGE, supra note 106, at 391-97;
see also EL-HmINAw & HASHmI, supra note 1, at 23; Warrick et al., supra note
120, at 425.
124. PARRY, supra note 120, at 49. The estimated decrease of five percent is
subject to a margin of error of plus or minus four percent, while the estimated
reduction of 10% is subject to a margin of error of seven percent. Id.
125. See id. at 80-83 (citing to the Goddard Institute for Space Studies and
Geophysical Fluid Dynamics Laboratory general circulation models).
126. U.S. EPA, The Potential Effect of Climate Change on the United States:
Draft Report to Congress (1989). However, the EPA study arrives at a questionable conclusion. According to the study there will be an increase of yield in the
north because farming zones will shift 175 km northward for each degree (Celsius)
in warming. The study then adds the crop increases from unfrozen fields to projected irrigation increases amounting to as much as 25% in the southern states
and 10% in northern states, to arrive at a reassuring conclusion. Food supplies
will be sufficient to meet current and projected demand, though at slightly higher
prices. This assumes more irrigation water will be available. This simply is
incorrect.
127. See PARRY, supra note 120, at 76-87 (discussing the percentage reductions for particular crops); UNITED NATrONs ENV"r PROAsMME, wr AL., supra note
1; UmTED NATIONS ENV'T PROGRAM, CLWTE IMPACT ON AoIcUrLTUR (1986); see
also Warrick et al., supra note 120, at 425; EL-HINAWI & HASHMI, supra note 1,
at 23.
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in the tropics and the developing world.1 8 The costs of the adverse impacts of global warming on agriculture need to be
brought into any equation evaluating the impact of energy
pollution.
C.

The Cost Of Energy Security

The world still gets almost half its energy from oil, and this
fuel accounts for well over forty percent of U.S. energy use. Oil
prices are expected to stay at their present low levels of under
fifteen dollars per barrel. Key projections show U.S. oil imports
increasing from 5.2 billion barrels per day (about one-third of the
nation's oil consumption) in 1986 to between eight and ten million barrels (about one-half of projected oil consumption) in the
1990s. 128 The United States and many of its allies and trading
partners are likely to become more dependent in the future on oil
imports from low cost suppliers in the Persian Gulf. Because of
the integrated nature of the world oil market, U.S. energy supplies are inseparable from those of our allies. Even if supply was
disrupted in a country that did not export oil directly to the
United States the oil market would redirect some supplies of
nondisrupted oil from the United States to countries that previously had imported oil from the sources that were cut back or cut
off. In addition, oil prices would rise generally all over the world
affecting consumers in every country.18 °
In the light of these facts, the NES reports that "all recent
U.S administrations have viewed the strategic Persian Gulf region
as an area of vital security interest." ' Events in the Persian Gulf
can affect U.S. security in three ways. First, disruptions to Persian Gulf oil exports could have traumatic effects on the U.S.
economy. Second, such disruptions could affect U.S. foreign relations and allied solidarity by requiring the United States to compete with its allies for scarce resources. Finally, disruptions of
Persian Gulf oil could also affect U.S. defense capabilities if such
disruptions coincide with a major defense emergency. The Gulf
War has poignantly driven home the fact of U.S. dependence on
imported oil. It is no longer possible to exclude the price of en128. PARRY, supra note 120, at 105-24.
129. U.S. DRP'T op ENERGY, ENERGY SECURITY 1-3 (1987).
130. Id. at 8.
131. Id.
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ergy security from the costs. of fossil fuels. The price of energy
security must include the possible costs of war and loss of life. It
must also take into account the likelihood of a permanent U.S.
military presence in oil exporting countries to ensure supplies of
"cheap" oil.155

D.

The Costs To Future Generations

The present patterns of fossil fuel use will exhaust nonrenewable sources of energy, and deny them to posterity. One can argue, as Burke did, that "society is indeed a contract.

. .

a part-

nership not only between those who are living, but between those
who are living, those who are dead, and those who are to be
born." 1331f so, present generations have intertemporal and intergenerational moral obligations, which we dishonor by depriving
future generations of resources left to us by our ancestors.
The case for sharing finite resources with future generations
finds strong support in John Rawl's Theory of Justice. " " Rawls
considers an assembly of representatives situated behind a "veil
of ignorance" who will draw up a constitution. The "veil of ignorance" prevents knowledge or awareness of the participants' respective class, position, social status, or how much property or
natural resources they own. We may redefine this assembly as one
in which no one has information as to which generation she belongs to, or to which generation she will be born.'"5
We may extend the Rawlsian allegory to assume that the representatives, though ignorant of their generation, have an idea of
the value of resources, and of their potential use. It must become
evident to such an assembly that the material resource base
should be preserved. It must also become evident that in order to
do so, finite, nonrenewable resources should be shared between
generations and held in trust to be handed down from one generation to the next. It is unthinkable that a few generations should
be allowed to exploit and exhaust vital natural resources like coal,
132. Guruswamy, supra note 10.
133. EDMUND BuRKE, RxLzcTIONS ON THE FRPNCH REVOLUTION 93 (1910).
134. JOHN RAWLS, A THEORY op JusTIcz 284-93 (1971). Rawls himself presents
the intertemporal problem as one of choosing the fair rate of saving. Id.
135. Id. at 136-42. On saving money, Rawls treat. the assembly as if they
were deciding at the present time, though they had representatives from all generations. Id.
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oil, and gas, leaving nothing to posterity. Oil, coal, and gas are not
only sources of energy, they are minerals that may have undiscovered uses. Like biological species, they may possess yet unrealized
8 6
medical or ecological values of a utilitarian nature"
that could be
8
7
translated into dollars.' The conclusions of the assembly would
resonate to Thomas Jefferson's conclusion that "the earth belongs
in usufruct to the living." 88
V.

ALTERNATIVES

In 1978, Holdren undertook a preliminary but highly significant attempt to apply an integrated approach to alternative energy paths.'39 However, his efforts were fleetingly noticed '40 and
largely ignored. He made this evaluation at a time before the full
magnitude of the dangers of global warming had become evident.
The magnitude of global warming makes Holdren's findings on
the use of coal and oil even more forceful. Holdren did not purport to arrive at his findings on the basis of exhaustively verified
empirical evidence. Indeed such evidence was laking at the time
he wrote, and he hoped that his preliminary analysis would lead
to a more substantial verification of the thesis he offered. How136. Utilitarian is used here in the context of human values, happiness, pleasure, and other substantive goods. It is recognized that utilitarianism is a broad
church that subscribes to a wide cluster of positions sharing a hedonistic theory of
value and a consequentialist method of evaluating courses of action. This means
that utilitarianism judges the value of actions according to the degree to which
their consequences increase or decrease human happiness, pleasure, value, or some
other substantive good. MARK SAGOFF, THE ECONOMY OF THE EARTH: PHILOSOPHY,
LAW AND THE ENVIRONMENT 105 (1988). The wide range of thinking encompassed

by utilitarianism might make it too vague and inexact for a more precise analysis.
NORTON, supra note 116, at 7. However, the term does serve our purposes of identifying and distinguishing broad approaches to the problems we address. See
CHRISTOPHER D. STONz, EARTH AND OTHER ETHICS: THE CASE FOR MORAL PLURAL-

ism 115-16 (1987).
137. John V. Krutilla, Conservation Reconsidered, 57 AM. ECON. REv. 777
(1967); JOHN V. KRUruLLA & ANTHONY C. FISHER, THE ECONOMICS OF NATURAL ENVIRONMENTS: STUDIES IN THE VALUATION OF COMMODITY AND AMENITY RESOURCES

(1975); W. Michael Hanemann, Economics and the Preservation of Biodiversity,
in BIODIvBRSrrY 193 (E. Wilson ed., 1986).

138. TALBOT PAGE, CONSERVATION AND ECONOMIC EFFICIENCY 174 (1977).
139. Holdren, supra note 90.
140. The technical section of the Global 2000 Report noted Holdren's work.
THE GLOBAL 2000 REPORT TO THE PRESIDENT 348-49 (Council on Envtl. Quality &
Department of State eds., 1980) [hereinafter GLOBAL 2000 REPORT].
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ever, his preliminary exam was far more penetrating that a
merely impressionistic exercise and was based on a coherent and
rigorous analytic. Consequently his conclusions possess141 a quality
and timbre that render them of high probative value.
Holdren compared the impacts of a variety of traditional
(hard) and nontraditional (soft) energy sources. The hard sources
included coal and coal gasification, domestic and imported gas
and oil, and nuclear power. The soft energy sources he considered
were solar, wind, biomass and geothermal, and end-use efficiency."' Conservation or efficiency must be included as a source
because a barrel saved is a barrel earned. Such energy will then
be available for other uses. Conservation is a source of energy for
another compelling reasons. Energy conservation or efficiency
avoids the impacts associated with the extraction, transportation,
and use of a fuel. For example, if coal-generated electricity is conserved or used more efficiently, the coal required to produce such
electricity need not be mined, processed,, or burned. TheNES
points out that "investments in electricity conservation and efficiency should be allowed to compete fairly with electricity supply
options. 1 ' 48 The NES does not explain how to evaluate end-use
efficiencies against the historically ingrained reliance on hefty
supply-side power increases. Holdren calculated the impacts of
these sources on land use, water use, use of nonfuel material, occupational health, small and large accidents, air and water pollution, climate, ecosystems, and aesthetic effects. Holdren also considered any direct links a source of energy might have to causing
war or being used in war. He then ranked the impacts of the various sources on an order of one to five, with five denoting the most
severe impact. The application of this objective criteria led to at
an unequivocal conclusion. The environmental impacts of renewable sources like solar and wind power are unquestionably less
than those of nonrenewable sources.""
The NES serves as a counterpoint to a serious consideration
of alternatives. Bowing to public opinion, which shows "virtually
unanimous support for the development and use of renewable resources," the NES admits that renewable technologies are on the
141. Holdren, supra note 90.
142. Id.
143. U.S. DzP'T oF ENERGY, supra note 80, at 36.
144. Holdren, supra note 90, at 53.
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verge of successful commercialization into the mainstream energy
marketplace."" It proclaims that growth of renewables will be accelerated so that they can play a larger role in meeting our energy
needs. " "
Despite the enthusiastic acclamation of the need for renewable energy, the NES's final figures are damning, and its goal
frighteningly recidivist. The figures show that under, or more accurately in spite of, 4 ' today's prodigal energy policies, the share
of renewable energy is set to increase from eight to twelve percent
by the year 2030.4 The NES overlays its own goal on these projections, and under it, the share of renewable sources would rise
from twelve to eighteen percent by the year 2030.14 In other
words, the nation would toil forty years to produce a diminutive
six percent increase in renewable energy use. Even the most magnanimous and charitable view of the NES could not deny that it
flatters the mountain laboring to produce a mouse. 50
By contrast, the alternative vision to the NES's energy strategy is dramatically different. The alternative view accepts the
need to cut carbon dioxide by sixty to eighty percent. Performing
this daunting task, in light of the reality that fossil fuels account
for seventy-five percent of the world energy supplies, calls for
drastic measures that would reduce fossil fuel use by up to ninety
percent and produce goods and services with one-third to onehalf as much energy.' The alternative vision is premised on the
argument that the key to doing so is energy efficiency. 52 Increasing efficiency in the way we use electricity, construct buildings,
and design cars could double, even quadruple, 5 3 our existing en-

FOR

145. U.S. DEP'T OF ENERGY, supra note 80, at 14.
146. Id.
147. Amory Lovins, End-UselLeast-Cost Investment Strategies 333
TOMORROW DIGEST 332 (1990).
148. U.S. DEP'T OF ENERGY, supra note 80, at C-8.
149. Id. at C-25; see also id. at 118-24.

ENERGY

150. The NES attempt to disguise its meager reliance on renewables is not
confined to hortatory language. It refers to an impressive 30% increase of renewable energy. Id. at 121. A 30% increase over the picayune 12% of total energy,
represented by renewables, over a protracted 40 years, increases the total component of renewables to 16%. Id.
151. WORLDWATCH INST., supra note 91, at 25-26.
152. H. HARVEY & B. KEEPIN, ENERGY: FROM CRISIS TO SOLUTION 1 (1991).

153. Lovins, supra note 77, at 72; Lovins, supra note 147, at 332;
supra note 152; WORLDWATCH INST., supra note 91, at 26.

KEEPIN,

HARVEY

&
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ergy supply by stretching rather than massively adding to
them. ' " Efficiencies will buy time, during which it would be possible to switch to renewable sources of energy like wind, solar,
photovoltaic, geothermal, and biomass.
The theoretical possibility of an all-renewable global energy
future has been delineated.158 Although old and tested technologies have been used in "sailing ships, windmills, water mills and
wheels, hydraulic rams, solar drying and distilling, charcoal-fired
smelters and forges, and human and draft animal power,"' 5 6 a
cluster of difficulties confronts a switch to such renewable technologies. Energy demand is projected to grow. The NES estimates
that world energy demand, presently at about 330 quadrillion
British thermal units, 5 7 will more than quintuple by the year
2050.1" Estimates of U.S energy demand increases range from
0.5% to 1.5% per year' 5 9 to 2.2% per year.'"0 Accessible sources of
renewable energy and technologies capable of converting them to
produce such massive amounts of energy may not exist."" Furthermore, the cost of renewable energy has been very high' when
compared to that of fossil fuels."
The assumptions underlying the rejection of soft energy
paths have been challenged. A report prepared for the U.S. Department of Energy has estimated that the country's annual influx of accessible resources is more than 200 times its use of energy, and more than ten times the total reserves estimated for
fossil and nuclear fuels. 16 In addition, "U.S. energy use has increased only eight percent since 1973, while our gross national
154. Lovins, supra note 77, at 72; Lovins, supra note 147, at 332.
155. Weingart, The Helios Strategy: An Heretical View of the Potential Role
of Solar Energy in the Future of a Small Planet, 12 TECH. FORECASTING & SOCIAL
CHANGE 273 (1978).
156. GLOBAL 2000 REPORT, aupra note 140, at 346.
157. U.S. DzP'T OF ENERGY, supra note 80, at A-2.

158. Id. at A-4.
159. Id. at A-5.
160. OFFICE OF TECHNOLOGY ASSzsMzNT, U.S. CONGRESS, CHANGING BY DEGRE S: STEPS To Rznucz GREENHOUS GASs 95 (1991).
161. ORGANIZATION FOR EcONOMC COOPERATION AND DEY., THi STATE OF THE
ENVIRONMENT 228 (1991)
162. U.S. DP'T OF ENERGY, supra note 80, at 119.
163. MERIDIAN CORP., CHARACTERIZATION OF U.S. ENERGY RESOURCES AND
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4

Energy intensity

(measured as total energy requirements per unit of gross domestic
product) increased dramatically in all Organization for Economic
Cooperation and Development (OECD)countries from 1970 to
the present.' 6 ' It is claimed that over the next thirty years effi-

cient energy use could reduce energy consumption per capita
from one-third to one-half in industrial countries, without a detrimental effect on their economies.'"6 Furthermore, some technologies for converting renewable sources" 7 of energy are well developed. They include biomass technologies, solar collectors and
passive solar design features, photovoltaic cells, and hydroelectric
power.' " Others are at advanced stages of research, 16 including
ocean energy thermal conversion, wave and tidal generators, and
70

solar power satellites. Still others, such as hydrogen fuel,1
demonstrate the possibility for relying on energy "income" from
renewable sources, rather than depleting energy "capital" by using nonrenewable sources. According to a study by several government scientific laboratories, renewable sources could supply the
equivalent of fifty to seventy percent of U.S. energy use by
2030.'17

Moreover, the costs of renewable energy technologies have
tumbled. The cost of generating electricity from wind has fallen
from thirty-two cents a kilowatt-hour in 1980 to eight cents in
1988; photovoltaics, from three dollars and thirty-nine cents to
164. CARBON EMISSIONS CONTROL STRATEGIES 22 (William U. Chandler ed.,

1990).
165.

ORGANIZATION FOR ECONOMIC COOPERATION AND

DzV., supra note 161, at

225.

166. WORLDWATCH INST., supra note 91, at 26; HARVEY & KEEPIN, supra note
152, at 2.
167. They include "wind turbines, the concentration of solar heat;
photovoltaics; . . . the use of hot water from geothermal wells, the conversion of
biomass into gaseous or liquid fuels. U.S. DEP'T OF ENERGY, supra note 80, at 118.
168. National Energy Policy Act of 1989 (Energy Efficiency and Renewable
Energy), Part 1: Hearing on S. 324 Before the Senate Comm. on Energy and
Natural Resources, 101st Cong., 1st Sess. 55, 58 (1989) (testimony of John H.
Gibbons, Director, Office of Technology Assessmenti.
169. U.S. DEP'T OF ENERGY, supra note 80, at 118.
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thirty cents; solar thermal, from twenty-four cents to eight cents.
The costs of geothermal and biomass, at four and five cents per
kilowatt hour respectively, remain cheaper than conventional
(coal-derived) electricity.17 2 On the basis of these trends, it is predicted that these renewable sources of energy will be competitive
with, if not cheaper than, coal-generated electricity by the year
2000, and positively cheaper by the year 2030.173 The IEC analytic requires that the alternative soft energy path be considered
before arriving at decisions on how to control energy pollution.
VI.

CONCLUSION

The twentieth century has witnessed every index of good living taking off for the stratosphere. By any historical assessment,
our unprecedented material abundance remains stunningly superior to what prevailed a mere half century ago. The common people-every man and woman-now enjoy a life style even surpassing that enjoyed by a conspicuously narrow band of rich people
then. We need only compare our material possessions and opulence, the veritable feast of foodstuff and raw materials, dramatically improved health standards, luxurious housing, transportation, and entertainment and leisure, with fabled lifestyles of the
mythical rich in fairy tale and verse to appreciate the extent to
which we are surrounded by unparalleled affluence. The argument
that inexpensive, abundant, and accessible energy constitutes the
primary reason for our prosperity 174 is difficult to resist.
This Article does not underestimate the import of applying
IEC to the sources of energy pollution. The sources of energy pollution might also be the sources of our prosperity. By turning
away from these sources, we may be shutting the wellsprings of
our economic and social wellbeing. At the same time, we are compelled to take cognizance of the serious charge that the sources
are poisoned. Unless we are reconciled to a Faustian epilogue, we
need to take account of the impact and costs of our prosperity in
order to plot our future. The costs of fossil fuel, including their
true environmental and economic costs, the costs of energy security, and costs to future generations need to be taken into account.
172. WORLDWATCH INST., supra note 91, at 27.
173. Id.
174. WARD & Dunos, supra note 12, at 9-10.
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So too must the soft energy path hitherto largely ignored. By taking strategic measure of the costs and options, IEC allows us to
make informed and responsible decisions about the way ahead.
New Zealand's new resource management legislation demon1
strates that IEC can be taken to its logical conclusion. "7The objective of that legislation is to integrate the laws relating to natural resources, land, and all forms of pollution. It explicitly
endorses the use or development of nonrenewable natural and
an orderly and practical
physical resources in a way that seeks
6
transition to renewable resources.'1
Such an attractive outcome seems hopelessly elusive in the
context of interest group politics so evident in our congressional
government. It will need to be the product of new legislation,
which seems doomed to failure. The difficulties in enacting new
legislation are truly formidable.'7 Interest groups seeking legislation need to have access either to executive branch policy makers
or to congressional subcommittees. While law and policy making
may no longer be confined to closed networks or "iron triangles"
between congressional subcommittees, executive agencies, and
outside clientele groups, the difficulties of breaking into the system are formidable. A bill needs a sponsor, and finding sponsorship could be problematical.'" Congress listens to a bewildering
array of lobbyists and faces a confusion of voices.'" Even where a
sponsor is found, the conservatism and caution of the legislatur6
makes progress very problematic. Congress is "devoted inordi175. Geoffrey Palmer, Sustainability-New Zealand's Resource Management
Legislation, 34 RESOURCES 3 (1991).

176. Id. at 6.
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nately to the prevention of action ... [and is] so well equipped
to stop legislation. . . ."80 What it does not stop, it alters. Com-

promise is the order of the day. Any proposal for legislation requires major and marginal compromise in caucus, in committee,
on the floor, and in negotiations with the executive. 81 Subcommittees arm the leading initiators and drafters of legislative measures and reports. Therefore, new legislation on IEC must emanate from a subcommittee. 1s8 There are to date at least thirty
subcommittees exercising jurisdiction over environmental statutes.'"8 "Jurisdictional politics is a ubiquitous feature of presentday congressional policy making. To hold jurisdiction means to
claim a piece of the action. Therefore, jurisdiction is as central to
the life of a member or a congressional subunit as votes or the
ability to hire staff. 1 4 Subcommittee power extends beyond
drafting initial legislation and embraces amendments. Consequently, bills are drafted in a manner that calls for referral to
specific committees and subcommittees.
Any legislation seeking overall integration is bound to fail-as'
it runs the gauntlet of the committee system. A comprehensive
IEC bill which will impinge on the territories of at least thirty
committees cannot succeed. Such an integration bill may be referred to a hostile committee and be quietly pigeonholed, or it
may never be placed on a committee's agenda because of the
chairman's opposition. Or, having passed through a standing committee, the bill may fail to win clearance from the rules committee and thereby be lost. Even if placed on the calendar, it may
never be called for consideration. Finally, it may be killed by referring it to a committee for further study, or emasculated by an
amendment that alters its purposes. 8 5 The history surrounding
both NEPA and EPA reaffirms the high likelihood of failure.
Moreover, there is the danger of stirring up a hornet's nest of
opposition to integration within Congress. Given the importance
180. LOCKARD, supra note 177, at 123.
181. KEEFE & Oou., supra note 177, at 14-16.
182. Davidson, supra note 178, at 114.
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of subcommittee jurisdiction and power, attempts at new legislation may succeed only in aborting any move to implement integration through the administrative process. It is concluded, therefore, that the effort to introduce new legislation is misconceived.
Paradoxical as it may seem for an analytic based on compreIEC may have to muddle through using
hensive rationality,'
PPA and risk assessment. When this is done, the multimedia
character of global air pollution, leading to the warming of the
planet, becomes manifest. The adoption of domestic policies
based on IEC can pave the way for the United States to take the
vanguard in a global treaty addressing energy pollution.
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